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Bruce S. Yare eand Associates, Inc. were reta

: Chemical Company to deiine hydrogeologic conditions around a closed
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0 Heights, T1linois plant (Figure 1).
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installed to increase the areal extent ol the existing monilLoring
i \ - P R [ARE] El - T _ _ e m e Ao L
! well networx. The Iive-inch diemeter wells wevre constructed by
i
drilling 25 o 20 feel to bedvock with a hydreulic rotery rig.
!
i srilling mwd was mede with bentenite and municipal water A7 -
- - T~ ~ - e T\J ~ ~- o~ ~ P I SUNC A, Y 1 - o~ o
: oot long, slotted FVC well screen was attached to steel casing,
‘ . =
z=f in vie sottom of the borehole and tackfilled witch pea gravel
The ning znnulus was filled with neai cement grout Well
Zevelopment was limited to a-short period of air agitation with
the wig's
In on Zrom the monitoring well wnetwork, slant produc-
ol 2ils, pubi literciure &nd STHLE relOr TES ous o
Jeilve the -bearing units &nd ground-waier flow systen at
i the site.
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GROUND-WATER OCCURENCE

A1l of novthern I11linois is blanketed with unconsolidated

sediments deposited by or in front of the nunrercus ice shests
‘hich once covered the region These sediments, collectivaly
called glecial drift, comsist of till, and glacial lzke
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Suriicial in the vicinity oi the »lant conmsist of
ground moraine and le?e plain (Willmen, 1671) Cround —o
is till cdeposited bemeath &n ice sheet and & is &
ti1l ercded flat by glacial lzke ave zction

Regicnally-cutensive gutwash depesits mderlie the low oer-
meapility ©ill st the site Tnis =sand enc gfravel Jdezosit is
Toriy feet thicH douvlmaast ol Ohic meiznts neod thins towatrd
the novitheast (FPrickett znd others, 1%464) Soil borings indicztie

oo - T-vpo bBenoath =1 s 1 = (A=~ = A ]
I G ST L).CcReSs5 pencacn vne pléeant (AnpenolX ALl
The entire drift secuence recharges the underlving cclomite
i ¥I
- — . ke ) r ~ 3 - o~ — 7 -7 - -
2oud zt a e o 300,000 zpc/sa mi (g=ilons per
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day per square mile). However, the hydraulic counection bLetween
the two units appears limited because water levels in the
drift do not usually coincide with the potentiometric sur

the dolomite z2quifer (Prickett and others, 19264).

Silurizan Dolomite fguifer

A Silurien-age deleomite formation occurs beneath the drift
deposits covering the site (Teble 1) This dolomite, znproximately

1 - %

artesian condiitions but there are some aress of water

upper portion of the acuifer (Figure 2)
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1964),

zguifer transmissivity at the plent is 21,720 znd/ic
¥ hy h} = : ol
(21lcns per day per foot) and vanges fvom 2,000 to £1,020 nc/it
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(Teble 2). The long-term gravity yield of the aquifer is 0.03.

In the past, the Chicago Heights plant relied mainly on the
shallow dolomite aquifer to meet its water S“;ply needs (Appendix
A.2). VWithdrawals from the plant production wells had a no

impact on- the regional ground-water flow system. In 1966, this

purmpazge produced a large cone of depression at the plant (Figure 2).

The regional flow system was con

maps ior the dolomite aquificr are not available, so the present

irewals from FPU-10 are not knowm.
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Cambreoc-0Ordovician Aguifer

The Cembro-0Ordovician aquifer is not a massive water-Lbezring
unit but rather consists of a scéries of interbedded low-yield
dolemite formatiocns end high-vield sandstones Regionelly, the
zouifer is wvery beavily develoned with la -scale water supplies
obtained irom the Ironton-Galesville Sendstore end the Glenwood-

St. Peter Sandstone (Table 1) It is not extensively used in the
Chicago Heights area (Sasmen, 1977), and PU-2 is the only plant
procuction well tapping the Cambro-Ordovician aquifer (fAppendix A3
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Table 2. Silurian Dolomite Acuifer Hydraulic Characteristics,

Stauffer Chemical Company, Chicago Heights, Illinois.
(Data from Prickett and others, 1964.)

Date Static Adjusted
of Vater Discharge Specific
Vell Test Level _Rate Capacity - Transmissivity
(feet) (gpm) (gpm/{it) (gpad/ft)
Pu-1 1921 35 340 ©.5.90 12,000
/ - 1%46 . 36 350 £.50 9,000
i Pii-3 1941 37 130 1.05 2,000
| PU-4 1947 52 350 11.50 23,000
‘ _
PL-5 1556 49// 520 17.35 34,700
PU-6 1955 102 70 5.38 11,000
PUi-7 1655 110 130 2.17 —
P1-8 1655 97 250 20. 30 1,000
P1I-9 No Data - - - _
P-10 1656 95 500 20.50 41,000
cte PW-2 which taps ithe Camn
in 1942, At a discharg
specifiic ca ty wes ¥

]
0]
@]
’.J



1,600 gpd/ft. The average regional storage coefficient is 0.00035

for short time periods and 0.0006 for periods of several years or
more (Suter and others, 1959).
A thick confining bed, the Maquoketa Shale, separates the

quifer from the overlving Silurian doleonite

3%}

Cemvro-Ordovician

¥

cal permeebility of the shale (0.00005

e

. The low vert

m

nd/ft ) limits but does not prevent the downward movement of

water under natural and pumping-induced gradients. Under a head

differential of several hundred feet, the Cambro-Ordovician
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GROUND-WATER FLOW SYSTEHM

Viater levels in the plant monitoring and production wells

were meesured several times during May and August, (1981 (A

dix B). A water-level elevation map was co mplled usin

ne
[

ments made from May 18 to 21; 1981 (Figure 3). On the basis of
~this map, the ground-water flow cirection in the glacial drift
sgquifer is toward the south and southwest.

The hydraulic gradient is not uniiocwym across the site,
changing from 0.00048 north of the disposal arca to 0.0076 Soucﬁ
of it Assuming a horizontal permeability of 25 ft/day (feet per
dzy) for fine, silty sands znd a2 porosity oif 35 percent, the

vV = Y where V = velcocity, ft/cdey
K = permeebilicy, it/day
I = ground-water gracient
n = formation porosity
South Area

¥

25 ft/day(0.0043) Vo= 25 it/dev

(0. “O/C)
0.35 0.35
/

V = 0.3 ft/day o V = 0.5 ft/dey
= 110 ft/vear = 182 ftc/yeer
The cobservad chznge in ground-wezter gradient is probably due
to The inilucnce of withdrzuwals fyrom PW-10 or some othav nsarby
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pumping center. Pumping from production well PW-2 should not
influence water levels in the glacial drift because these sedi-

: £

ments, as wall as the Silurian dolomite acuifer, are cased off.

Head differences in wells tapping the glacial drift aquifer

Ay
znd the Silurian dolomite aquifer indicate the hydraulic connec-

Ity
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ted. Water

]

tion between the two water-bearing units mey be lim

~ N

vels in production wells PW-3 and PW-9 are one to three feet

[

= e

lowver then water levels in nearby monitoring wells (Figure 3).
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from the delomite aguiier In May 1681, oproduction well PUW-10
wa2s pumping at a rate of 118 gpm and significant drewdowns were

A compareble drawdown was not observed in monitering w
tepping the drift aquifer 400 feet southeast of PW-10. (Figure 3).

From the information zvailable, it eppears that: 1) with-
drawals fvem PW-10 do not significantly effect watexy levels znd
grounc-water flow patterns in the glacial c¢riit zquiier, 2)
withdrawals from nroducticn well PW-2 do not significanitly eifact

FPresident
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Appendix A.1l. Representative Soil Borings, Stauffer Chemical
Company, Chicago Heights, Illinois. (Borings
done in 1976 and 1977 by Walter H. Flood & Co.,
Hillside, Illinois. All measurements in feet
below grade.)
PORING No. 2 (Location - 10+50N, 12+63E)
___Depth : ' Description.
0.0 - 0.5 CRAVEL
0.5 - 4.5 CONCRETE _
.5 - 15.0 CLAY - brown and gray, silty
15.0 - 25.0 CL”Y and SILT - gray i
25.0 - 23.5 SAND - fine to medium, with small to large gravel
28.5 - 38.5 BLDQOF - weathered dolomite :
BORING MNo. 6 (Location - 12+65N, 12+50F
__Depth . .
0.0 - 6.5
6.5 - 11.0
11.0 - 30.0
30.0 - 33.0
BORING No. 2 (Locetion - 16+15N, 12+83E)
__Depth Dascription L
0.0 - 6.0
5.0 - 15.5 and gray, clavey )
i5.5 - 31.0 gray
31.0 - 31.5 y dolomnite
BORING NO. 10 (Locetion - OON, 11+40E)
__Depth Description .
0.0 - 5.0 FILL
5.0 - 6.0 CLAY L0OAM - bleck
6.0 - 20.0 CLAY~ burown to graey, silty
20.0 - 23.0 CihY =2nd SILT - interbadced, gray
232.0 - 30.0 SAND - fine
30.0 - 33.0 SILT - Y
33.0 - 35.0 BEUR :




Appendix A.2. Geologic Log of Produc n Well PW-3,
Chemical Company, Chicag
from Illinois State Geol

measurements in feet.

PLETISTOCENE- SYSTEM Thickness

RIFT and FILL 36

DOLOMITE - broken, 'slightly cherty, green-

.ish gray to bufi, very fine 9
SILTSTCHRE - broken, dolomitic, gray 19
DOLCHMITE - creviced, pink to gray, silty 58
DOLOMITE - hard, very silty, greenish gray 30
DOLCMITE - soft, very silty, greenisn gray,

gray shale streesks 27
DOLOMITE - some crevices, gray to buif,

fine, dense 50
DOLGHITE - greenish gray, fine, se Z
DOLCHMITE - wnite to grey, ifime, cense

water level dropped 12 ifeet at

a depth of 291 feet 146
DOLOMITE - hard, buiff, fine to medium,

glauvconitic, pyritic, slightly

vesiculer 33

ORDOVICIAN SYSTEHM
Edzewood Formation

STLTSTONE - dolomitic, gray —

0
g0 helzhts, I1linois.
ogical Survey files.
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Appendix A.3. GCeologic Log of Production Well PW-2, Stauvifer
' Chemical Company, Chicago Heights, Illinois. (Data
from Illinois State Geological Survey files. All

measurements in feet.)

PLEISTOCERE SYSTEM ' Thickness Depth
GLACIAT, DRIFT(?) 36 36

STLURIAN SYSTEM

LIE - blue, medium hard i 69 98
LIME - white, medium hard 16 114
LIME - blue, medium herd 21 135
LIME - white : 130 265
LIME - gray, feairly soft : : 165 430
RDOVICILAN SYSTEM
Richirond Formation
SHELE 240 670
Cezlena-Platteville Formation
LIME - white, hard 335 1005
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Geologic Log of Production Well PW-2, Stauffer
Chemical Compan Chicago Heights, Illinois.

) I Y, o o »
(continued)

iIBRIAN SYSTEM (continued) : Thickness Denth

ndy | 105 1535

imey, hard o 9 1594
it ' 21 1615
'IELJ.OQ
h some lime rock . 70 1685
scam 105 1790




Note:

: B. Water-Level Information, Steuffer Chemical Company,
Chicago Heights, Illinois. (Depth to water in feet
below top of casing and elevation in feet above mean
sea level.)

August 5 to 6, 1981

May 18 to 21, 1931

h

Depth to Water  Elevation Depth to Water Eleya@égg
30.01 615.67 23.068" 617.00
28.21 ~ 612.L5 . 26.93 613.73
25.92 614.14 2487 615.19
23.03 614.53 21.81 615.75
16.30 613.78 15.85 619.13
10.56 623.43 11.47 622.52
12.25 622 02 12.32 521.95
18.73 618.44 17.52 612.65
27.54 610.69 26.065 611.58
41.28 602.1 39.63 603.81

137 ? 139 ?
32.58 607.39 31.41 6C8.56
45.58 591.49 £0.52 596.55
36.75 ? 34,55 ?
52.64 586.57 '46.71 5¢2.50
29.91 ? 28.07 ?
11,94 621.28 12.00 621.22
1) Measurement is airlime reading in feet, length of air-
line not known. Sasmen and others (1977) rvavorted a
ater level elevation of 133 feet zbove msl for this





